Polychlorinated biphenyls (PCBs) are persistent lipophilic environmental contaminants which are found in fatty tissues of humans and wild-life alike. Maternal transfer of PCBs to offspring is easily achieved across the placenta and via lactation. In male rats, perinatal PCB exposure induces behavioral abnormalities, in addition to hypothyroxinemia and white matter changes. There are sex differences in white matter volume synthesis and density in adult and aged rodents. Yet whether PCB exposure effects on white matter are sex-specific is unclear, because the previous studies were conducted in male offspring. Furthermore, although hypothyroxinemia induced by PCB exposure is thought to trigger white matter changes, PCBs also affect interleukin-6 (IL-6) expression, and IL-6 regulates white matter growth. We hypothesized that perinatal PCB exposure would have sex-specific effects on white matter development associated with altered IL-6 levels. We found that female offspring had higher levels of myelin basic protein (MBP) than males did, at postnatal day (PND) 7, 18 and 21. PCB exposure induced hypothyroxinemia in males and females at PND7, 14, 21, and 42. PCB exposure also increased MBP and reduced glial fibrillary acidic protein (GFAP) levels in males at PND21, but had the opposite effect in females. In addition, at PND14 and 21, PCB exposure elevated IL-6 levels in male offspring only. The induction of sex-specific changes in white matter proteins, in the absence of sex differences in thyroxine levels after PCB exposure, suggests that serum thyroxine levels do not directly contribute to the white matter alterations. Instead, IL-6 may contribute to increased MBP levels in males, whereas in females estromimetic and thyromimetic PCB metabolites may affect white matter development. This data adds to an increasing body of literature showing that perinatal insults induce sex-specific effects in offspring.
Developmental PCB exposure induces hypothyroxinemia and sex-specific effects on cerebellum glial protein levels in rats Polychlorinated biphenyls (PCBs) are persistent lipophilic environmental contaminants which are found in fatty tissues of humans and wild-life alike. Maternal transfer of PCBs to offspring is easily achieved across the placenta and via lactation. In male rats, perinatal PCB exposure induces behavioral abnormalities, in addition to hypothyroxinemia and white matter changes. There are sex differences in white matter volume synthesis and density in adult and aged rodents. Yet whether PCB exposure effects on white matter are sex-specific is unclear, because the previous studies were conducted in male offspring. Furthermore, although hypothyroxinemia induced by PCB exposure is thought to trigger white matter changes, PCBs also affect interleukin-6 (IL-6) expression, and IL-6 regulates white matter growth. We hypothesized that perinatal PCB exposure would have sex-specific effects on white matter development associated with altered IL-6 levels. We found that female offspring had higher levels of myelin basic protein (MBP) than males did, at postnatal day (PND) 7, 18 and 21. PCB exposure induced hypothyroxinemia in males and females at PND7, 14, 21, and 42. PCB exposure also increased MBP and reduced glial fibrillary acidic protein (GFAP) levels in males at PND21, but had the opposite effect in females. In addition, at PND14 and 21, PCB exposure elevated IL-6 levels in male offspring only. The induction of sex-specific changes in white matter proteins, in the absence of sex differences in thyroxine levels after PCB exposure, suggests that serum thyroxine levels do not directly contribute to the white matter alterations. Instead, IL-6 may contribute to increased MBP levels in males, whereas in females estromimetic and thyromimetic PCB metabolites may affect white matter development. This data adds to an increasing body of literature showing that perinatal insults induce sex-specific effects in offspring. Published by Elsevier Ltd on behalf of ISDN
Introduction
Polychlorinated biphenyls (PCBs) are lipophilic environmental contaminants, which were banned in the 1970s, but persist in fatty tissues of wild-life and humans alike (Johnson-Restrepo et al., 2005) . Maternal transfer of PCBs is readily achieved via the placenta and also during lactation (Jacobson et al., 1984) . In male rats, perinatal PCB exposure induces behavioral hyperactivity, hypothyroxinemia and white matter changes (Holene et al., 1998; Sharlin et al., 2006) . Abnormalities in cerebellar white matter tracts are associated with behavioral disorders, and there are sex differences in the activity and density of cerebellar white matter tissues (Berquin et al., 1998; Li et al., 2006; Marin-Husstege et al., 2004; Yang et al., 2008; Volkow et al., 1997; Miller et al., 2010) . However, whether PCB exposure induces sex-specific effects on white matter tracts is unclear, because the previous studies were conducted using tissues derived from male offspring (Sharlin et al., 2006) . In addition, PCB induced white matter alterations may be attributed to hypothyroxinemia (Sharlin et al., 2008) . However, PCBs also affect interleukin-6 synthesis, and IL-6 is a cytokine which not only regulates white matter myelin expression, but is also associated with behavioral disorders (Fujimaki et al., 1997; Valerio et al., 2002; Zhang et al., 2006; Lasky-Su et al., 2008; Neale et al., 2008) .
We hypothesized there would be sex-specific effects of PCB exposure on hypothyroxinemia, white matter development and IL-6 levels. To address our hypothesis we exposed developing rats to the Fox River mix of PCBs, which is an environmentally relevant mixture of PCBs similar to those found in fish from the Fox River in Michigan (Wickizer et al., 1981; Kostyniak et al., 2005) . We used doses of PCBs similar to those used to induce hypothyroxinemia by other groups (Sharlin et al., 2006) , and quantified sera levels of thyroxine, pituitary levels of thyroid stimulating hormone (TSH), 
